EXAFS measurements were performed on two X-Ray Absorption Spectroscopy dedicated beamlines, SAMBA and B18, of SOLEIL Synchrotron (FR) and Diamond Light Source (UK), respectively. A high photon flux, with nearly constant intensity within the scanned energy range of 11 − 11.8 keV for the Ge K-edge, was provided by a sagittal focusing Si(111) monochromator. By changing the monochromator the available energy range extended to 35 − 40 keV, thus covering also the Sb K-edge. The size of the incident beam on the sample was 22x300 µm 2 . Harmonic rejection was achieved by using two collimating/focusing mirrors (Pt-or Ni-coated). In both beamlines, a Ge detector was used to collect data in fluorescence yield (FLY) mode at room temperature, and the angle of incidence was 50 • . Six scans (∼ 30 min/scan) per sample were averaged in order to improve the signal-to-noise ratio. 1, 2 At SOLEIL, Bragg peaks from the films and the Si substrates were removed from the CSL absorption spectra by continuously rotating the samples with a spinner.
Simulations
We computed the simulations of the χ(k) spectra using FEFF6 code considering the four theoretical models proposed in the literature, 6 whose respective unit cells are sketched in Figure 1 (a) while crystalline parameters are reported in Table 1 . All models can be separated into two classes, depending on the character of the separation between the Ge-Te and the Sb-Te layers. The first class presents a full separation of the Ge-Te bilayers moiety from the Sb 2 Te 3 quintuple layers (QLs), via weak VdW bonds. 6 The fingerprint of each model is the stacking sequence of the two Ge-Te bilayers. In particular, Ferro-GeTe (F), Petrov (P) and Inverted Petrov (IP) structures have [Ge-Te-Ge-Te], [Ge-Te-Te-Ge] and [Te-Ge-Ge-Te] arrangements, respectively. On the contrary, the second class assumes that mGe-Te units are inserted into one single Sb 2 Te 3 QL [Te-Sb-Te-Sb-Te], and that the whole block can be joined via VdW gaps to (n-1) Sb 2 Te 3 QLs, like in standard GST alloys. 7 The Kooi (K) model belongs to this class and has m=2 and n=1. Figure 1 (b) displays the |χ(R)| th simulated spectra for each model compared with the |χ(R)| exp profiles, at the Ge and Sb K-edges. The calculated spectra |χ(R)| th spectra, normalized to the main peak, match the experimental |χ(R)| exp in the first neighbours region but not above 3Å. Figure 2 (a) displays the normalized white lines taken at the Ge and Sb K-edge of the CSL and reference samples. We compared our data with the XANES spectra of GeO, GeO 2 and Sb 2 O 3 , adapted from Peng et al. 8 and Scheinost et al., 9 respectively. It can be noted that -with respect to CSL -each K-edge of the Ge(Sb) oxides is shifted of few eV. Furthermore, by simulating the FT of the backscattering contribution of the first Ge(Sb) nearest neighbor -i.e. a Te atom, using the KT model -it is possible to observe that this spectrum is composed of two joined peaks at ∼ 2Å and ∼2.7Å (Figure 2 (b) ). Therefore, these observations lead to the assumption that in particular the peak at 2Å in the FFT is not due to oxidation.
White-line Analysis

Data Analysis
EXAFS spectra (Figure 1 insets) were processed and analysed using the IFFEFIT package. 10 Background subtraction from raw absorption data µ(E), conversion to χ(k), k-weightening and normalization were performed with ATHENA. 10 The relative Fourier Transform magnitudes ( Figure 1 main panels) were obtained using a k-hanning window with ∆k= 0.5Å −1 of 2.15 − 11.2Å − 1 and 2.35 − 11Å − 1 for the Ge and Sb K-edge. In all cases the signal below 1.5Å was intentionally suppressed by the RBGK card (see ATHENA manual) since a bond length of atomic pairs could not be smaller than this value. The EXAFS data back Fourier Transforms χ(q) were extracted applying an R-Hanning window between 2 − 4.5Å and then were fitted with ARTEMIS. 10 The procedure employed a linear combination of theoretical backscattering paths generated with FEFF6, 10 making use of 7Å clusters of the following structural models: (i) for GeTe -Space group R3m, a = 4.281Å, 11 (ii) for Sb 2 Te 3 -Space group R-3m, a = 4.25Å; 12 for CSL -KT model. 5 Single scattering paths with R e f f up to 4.5Å and with a theoretical scattering amplitude higher than the 10% with respect to the first path, were included. The fitting procedures on the single crystals provided results in good agreement with literature. [13] [14] [15] [16] We carried out a multiple K-edges simultaneous analysis on the CSL data to decrease the number of degrees of freedom. In particular, for a given Ge-Sb bond its theoretical radial distance R e f f and its relative Debye-Waller factor σ 2 were assumed to vary alike, regardless of which was the absorber. For each edge, we considered one amplitude reduction term S 2 0 and one inner potential correction ∆E 0 . The number of neighbours N was constrained by the degeneracy values based on the symmetry of the KT model structure. In addition, the fit was performed in parallel with three different k-weights (1, 2 and 3), in order to tackle both contributions at low and high k-values. Therefore, the EXAFS results could be obtained more reliably not only for the first nearest neighbour pairs, but also for the second nearest neighbours pairs. Best fit values of structural parameters obtained by EXAFS analysis are reported together with their uncertainties in Table 2S , 3S and 4S.
Wavelet Transform Analysis
The Wavelet Transform (WT) is a mathematical complete transformation of a signal. Regarding a k 3 -weighted EXAFS data, the expression of the WT is given by:
where r corresponds to the abscissa of the FT of the EXAFS signal (χ(k )) and ψ * [2r(k − k)] is the wavelet mother function. In particular, ψ is the Morlet function, which is a complex sine wave confined in a Gaussian envelope: 6 and experimental CSL data.
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